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Microbiologizal Review Notes:

INTRODUCTION

The applicant proposes to market an azelaic acid cream for the treatment of
acne. The proposed underlving rationzaie for the efficacy f azelaic acid is
that the drug modifies the physiology of both the host and the resident flora
of the skin structures to truncate the formation of acne lesions or to prevent
their formation. The rationale is plausible, but it is somewhat flawed
because there is no completely confirmed microbial etiology for acne,
although there is a strong association with Propionibacterium acres. Other
organisms seem to be peripherally associated with acne, but their presence
in lesions is not as predictable as for Propionibacterium acnes.

The microbial role in acne {esions is purported to be somewhat peripheral.
The microbus, presumably Propionibacterium acnes, seemnt to produce free
‘atty acids which mimic the activity of a typical exotoxin. The free fatty
acids seem to produce an irritation in a forming comedone, which then may
become infected with another organism, tvpically reported as
Staphvylccoceus epidermidis. The toxin may be free fatty acids generated in
the comcdone by the P. acnes as noted above. The inhibition of free fatty
acid formation has been frequently used as a secondary clinical measure of
the effectiveness of antiacne medication.

The clinical microbiotogical data discussed below should be considered in the
context of these presumptions noted above.

PRECLINICAL EFFICACY

In_:itro

Mechanism{s) of Action.

Evidence to estadlish the mechanism of action of the drug relies aimost
exclusively on a publication by Bohar, et al. (198&. Azelaic acid: its uptake
and mcde of action in Staphyiococcus epidermidis NCTC 11047. Journal of
Applied Bacteriology 64:497-504). Clearly, the authors observed inh:bition
of protein synthesis undei extremely defined cultural conditions. The
cultural conditions included a baffling pH of 5.6, a condition normally seen
only after initiation of a strang inflammatory response involving a
progression of phagocytic cells. Another baffling aspect of the study was
the choice of the model organism as S, epidermidis when the organism most
frequently associated with acne is Propionibacterium acnes 2lthough future

il



studies with P. acnes were proposed in the discussion in the article. The
fture studies were performed and reported in another publication {Bojar, et
al., 18991. The in vitro antimicrobiai efiects of azelaic acid upon
Propionibacterium ccnes strain P37. Journal of Antimicrobial Chemotherapy
28:843-853). This study encompassed a broader range of testing
conditions and corroborated the probable role of inhivition of protein
syrithesis in the mode of action of azelaic acid on the model organisms. The
tws studies cited here stem from Bejar's Ph.D. dissertation studies.

Antimicrabial Spectrum of Activity

Bojar's dissertation studies a'so contained studies to show activity of azelaic
acid on other microorganisms. Clearly, activity was demonstrated for a
nuomoer of microorganisms; however, these studies are not useful for
cons:'deration for in vitro labeling because the experiments were not
conducted under standardized susceptibility testing protocoels. Many of the
experiments were actually growth kinetics experiments in the presence of
the proposed inhibitor while growing under continuous flow culture systems.
Similar studies or abstracts without data were submitted as follows: 1)

Hellanu and Bojar. 1989. The effect of azelaic acid on cutaneous bacteria. J.

Dermatol. Treat. 1:17-19; 2) Holland, et al. 19893. The interaction of azelaic
acid with Propionibagcterium acnes. Soc. invest. Derm. 92(3):446. Abstracts
of the ESDR-JSID-SID Tricontinental Meeting; and 3} King et al. 1985. The
effect of azelaic acid on cutaneous microflora in vivo and /n vitro. Abstract.
J. Invest. Dermatci. 88:832-833. In all these studies, the azelaic acid had a
deleterious effect on the organisms studied, but the studies were not
standardized to a specific clinical susceptibility testing protecol. Using a
killing curve protocol, Leeming, Holland, and Bojar (1986. The /n vitro
antimicrobial effect of azelaic acid. Br. J. Dermatol. 115:551-556) reported
"MIC’s” ranging from 0.031 to greater than 0.25 mol. per liter among
Staphylococcus epidermidis, S. capitis, S. hominis. Propionikacterium acnes,
P. granulosum, ©. avidum, and Pityrosporum ovale. Acain, these studies
were not done using standardized clinical susceptibility testing protocols.
The impact of these studies ‘s somewhat muted by the uncertainty of the
precise rele of bacteria in the etiology of acne.

Mechanism(s) of Resisiarice Studie

w

Emergence of resistance could not be demonstrated in a continuous culture
system (Hoiland and Bojar. 1989. The effect of azc!...c acid on cutaneous
bacteria. J. Dermatol. Treat. 1:17-19) While continucus culture technique
may be the classical approach te demcnstrate spontaneogus mutations in
bacterial cultures, these studies do not demo: irate the effect of continued
upward selective pressure of increasing concentrations of antimicrobial
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agents. Once more, the impact of these studies is muted by the uncertainty
of the precise role of bacteria in the etiology of acne.

li vivo

Pharmacokinetics/Bioavatlability
(Human and animal) i

The product is topically applied; pharmacokinetics is not gerrmane to this
praduct with respect to antimicrobial claims.

Animal Prophviactic and Therapeutic Studies

There is no reliable animal mode! for acne.

CLINICAL EFFICACY

Clinical Microbiology

Normaliy, this section of a review of microbiological data would contain
comments on such details as the adequacy of identification of the clinical
isolates in the clinical trials, evaluation of susceptibility testing parameters,
and the relationship of resistance to pending use of the proposed
antimicrobial drug. in a typical antimicrobial drug application, there is a clear
relationship between the antimicrobial drug and the etiology of the condition
being treated. As noted above, the precise etiology of ache and the
pathogenic mechanisms for production of acne are not complctely
understood biochemically; it is not clear whether the biochemical changes
which have been observed and provided in several papers in this submission
can be unequivocally attributed to the inicrobial flora. Indeed, tnvestigations
by Leyden, McGinley, Mills, and Kiigman {1975. Propionibacterium levels in
patients with and without acne vulgaris. Journal of Investigative
Dermatology 65:382-384) dcmonstrated that the presence or absence of

ac :n was independent of Propionibacterium levels for young adults, although
the convetie was true of younger patients. These observations may be
equivocai, but the preponderance of evidence links two organisms in
particular to acne. The organisms are Propionibacterium and Staphylococcus

epidermidis; it is true that their role has not been completely defined.
Nevertheless, azelaic acid has activity against these organisms, although the
activity has not been defined in the traditional manner associated with
antimicrobial activity against clinical isolates. QOverall, the listing of
Propionibactarium acnes and Staphylococcus epidermidis in package inserts
for antiacne products 1s appropriate, while the listing of other organisms is
entirely too tenuous.

iz
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Package Insert

Isolates Approved ’
Propionibacteriurm acnes and Staphylococcus epidermidis

Interpretative Criteria Established
N/A ’

From the microbiogical perspective, the first three paragraphs of the Clinical
Pharmacology: section of the draft package insert should be deleted and the
following paragraph should be substituted:

The following in vitro data are available, but their clinical significance is
unknown. Azelaic acid has been shown to possess activity against
Propionibacterium acnes and Staphylococcus epidermidis. The exact
mechanism of action of azelaic acid is not known; the antimicrobial action
may be attributable to inhibition of microbial cellular protein synthesis.

The revisions noted above were made to accommodate the current state of
knowledge with respect to the following: 1) microbial etiology of acne; 2)
the pathogenic mechanisms required to produce acne; and 3} the
susceptibility to azelaic acid of the most probable microbial causative agents
of acne, Propionibacteriurn acnes and S:aphylococcus epidermidis. In all
cases, definitive scientific conclusions are not available. Thus, less than
definitive statements were included in the revision. These statements were
included because it is approptiate for the reader to have some inkling of the
current status of investigations in this area, especially when the consensus
of investigators in the area espouse the proposed concepts while being &
aware of the conditionality of the rigorous scientific proof of the statements.
While the statements in the original version attempt to accomplish the same
objectives, they can be interpreted as overly promotional and need to be
considerably muted. The revised statements succinctly accomplish the
objectives of the applicant and the FDA.
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Chemistry, and Manutacturing Controls Review Notes:

Preservatives Effectiveness Test

The formulation to be marketed met the preservatives effectiveness test as
prescribed ~v the U.5.P. In addition, the marketed formulation without the
preservative rnet the U.S.P. test. The test organisms included Esherichia
coli, Pseudomonas aeruginosa, Staphyiococcus aureus, Candida albicans,
and Aspérgillus niger. Samples were artificially contaminated wi*h 105-108%
microorganisms per gram. As noted above, all tests imet the US®
requirements, and all tests except the Aspergillus inoculations met the more
stringent B.P. requirements. Under the more stringent BP requirements,
complete elimination of organisms is necessary; thus, additional counts of
Aspergillus over time showed appropriate reductions. Clearly, the
preservatives effectiveness exceeds that which is normally required
demestically.

Microbial [imits test

The microbial limits were set at less than 500 organisme per gram with no
detectable Pseudomonas aeruginosa, Staphylococcus aureus, and
Enterobacteraciae in 10 grams. Cultural condiditions included incubation of
casein hydrolysate-peptone medium at 30-35°C and Sabouraud’'s at 20-
25°C. The microbial limits should be reduced from 500 organisms par gram
to 100 organisms per gram.
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Division of Anti-infective Drug Products (HFD-520)
Microbiology and Drug Control Review Notes #2

NDA # 20-428 DATE COMPLETED: August 17, 1995

APPLICANT(NDA):
Aliergan

Dupont Drive

P.O. Box 19534
lrvine, CA 927 13-9534

CHEM/THER. TYPE:

Anti-acne preparation

SUBMISSION REVIEWED: Original NDA volume
PROVIDING FOR: clinical and microbiological studies

PRODUCT NAMES(S):
Proprietary: Azelex

Non-Proprietary/USAN: azelaic acid Z0% cream

Compendia: azelaic acid

CHEMICAL NAME, STRUCTURAL FORMULAS, MOLECULAR FORMULA,

MOL. WT.
1,7-heptanedicarboxylic acid; HOOC-{CH,),-COOH;
C.H.0,; 188.22

DOSAGE FORMS(S) and STRENGTHS:
20% Cream




ROUTE(S) OF ADMINISTRATION:
Dermatolcgical

PHARMACOLOGICAL CATEGORY:
Antiacne

INITIAL SUBMISSION:
Received-by CDER: Filing date
Received by Reviewer: Filing date
Review Completed: 4 May, 1994

AMENDMENT(S)
Received by CDER: 3/9/85
Received by Reviewer: 8/16/95
Review Completed: 8/17/95

RELATED DOCUMENTS: None provided

REMARK(S):

This submission provides clarification from the applicant concerning the original
commitment ossociated with the Microbial Limits test. The applicant notes

that the intent of the original commitment was in conformity with the Microbial
Limit of 100 colonies per gram of dosage form; the page with the Microbial Limnits
standards has been modified to eliminate certain confusing references. All CMC
issues have been resolved with this submission.

The package insert still needs revision as noted below, based on the
microbiclogical data in the original submissions.

CONCLUSIONS and/or RECOMMENDATIONS:

The application is approvable, except for these needed changes in the Clinical
Pharmacology section. From the microbiogical perspective, the following text
should replace the microbiciogical portion of the draft package insert.
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The following in vitro data are available, but their clinical significance is unknown.
Azelaic acid has been shown to possess activity against Propionibacterium
acnes and Staphylococcus epidermidis. The exact mechanism of action of
azelaic acid is not known; the antimicrobial action may be attributable to
inhibition of microbial cellular protein synthesis.

" Anér )9 /%//’;‘7/ ?/, 7/@»5/

. James R. King
=~ Microbioloaist, HFD-520

cc: Orig. NDA # 20-428

HFD-473 HFD-520/DepDir/LGavrilovich
HFD-635 HF D-520/SMicro/ASheldon
HFD-502 ™7 (17 )9~
HFD-520

HFD-520/Micro/King
HFD-520/MO/Vaughan

HF D-520/Pharm/Mainigt
HFD-520/Chem/DeCarmo 1 )
HFD-520/CSO/Chapman LU < 24 /¥4



RRR
i b,



N -

a1 8 e

DIVISION OF TOPICAL DPRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: 2C-428 CHEM.REVIEW f#: 1 REVIEW DATE: 6-3-94
SUBMISSION/TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
ORIGINAL 2-28-94 2-28-94 3-7-Y4
AMENDMENT 4-6-94 . 4-7-94

NAMF, & ADDRESS OF APPLICANT: Allergan Herbert Division of
‘ Allergan Inc.
2525 Dupont Drive
P.O. Box 19534
Irvine, CA 92713-9534
DRUG PRODUCT NAME

Proprietary: AZELEX (azelaic acid) 20%
Cream

Nonproprietary/USAN: Azelaic acid 20% cream

Code Names/#'s: AGN 191861

Chemical Type/

Therapeutic Class: 1 8§

ANDA Suitability Petition/DESI/Patent Status: N/A

PEARMACOLQGICAL CATEGORY/INDICATION:
Topical treatment of acne

vulgaris
DOSAGE FORM: Cream
STRENGTHS 20%
ROUTE OF ADMINISTRATION: Topical application
DISPENSED: X Rx oTC

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA,
MOL.WT:

1,7-heptanedicarboxylic acid or

1, 9-nonanedioic acid or

Lepargylic acid or Anchoic acid

HOOC- (CH,)} ,~COCH
CoH 40, Mol.weight:188.22
CASH# 123-99-9

PATENT STATUS:

4,292,326; fcr the treatment of hyperpigmentary dermatoses

4,386,104; for the treatment of acne
4,818,768; for the treatment of hyperpigmentary dermatoses
including malignant melanoma.




NDA 20-428 page 2
Allergan Herbert
Azelex

Allergan is reguesting an Exclusivity period of 5 (five)
years. However, the expiration date of the patents are not
included.

SUPPORTING DQOCUMENTS:

IND, (Allergan Herbert)

DMF _ letter of authorization
is signed by Dr. Deeg and Dr. Bohm dated August 7, 1993.

DMF , letter of

authorization to reference bulk drug manufacturer is signed
by Dr. Ahrens and Dr. Meske on 30/8/93., See chemist's
review completed by Nahid Mokhtari-Rejali dated 9/1/94.

AMENDMENTS :
Dated: April 6, 1994, a statement indicating that
facilities are ready for pre-approval inspection

after June 1, 1594.

CONSULTS :

Environmental Assessment consult was sent to Dr. Philip
Vincent on 4/26/94 (Appendix A). The consult was completed
and signed off by HFD-102 on 9/12/94. Tradename consult was
sent to the Labeling Committee on 9/6/1994 (Appendix B).

The tradename, Azelex, was reviewed and found to be not
acceptable on 10/11/94.

REMAREKS /COMMENTS :

Azelaic acid is the subject of IND It ig a
naturally occurring medium-chain saturated dicarboxylic
acid, which can be found in wheat, rye, and barley. For
this application, it is manufactured from beef tallow as a
starting material. On topical application, azelaic acid has
shown antimicrobial and antikeratinic characteristics with a
very low potential for toxicity. Azelaic acid is a simple
molecule with excellent safety and efficacy profile as
demonstrated in the clinical studies conducted by

and Allergan Herbert. Azelaic acid 20% cream (o0il in
water) has been marketed by including
U.k., Germany, and France, Since 1989, uncder the tradename
Skinoren for the treatment of acne.

Azelaic acid (Emerox 1144; approx. 89%) 1s synthesized
by This material is then purified,
recrystallized and micronized by and
subsegquertly used in the manufacturing of the drug product

L gREE



NDA 20-428 page 3 _
Allergan Herbert L
Azelex

by From a manufacturing and control

standpoint, the data and information submitted to this ﬁ

application are inadequate for approval of this application.

No DMF is provided for the manufacture of crude azelaic .
acid (Emerox). However, the applicant has submitted brief
information regarding the starting mwaterials, different
steps of synthesis and specification. In this regard, if
the applicant decides to change the supplier of azelaic
acid, an appropriate amendment should be submitted to the
DMF, since a ditferent supplier may use a different natural
source for the starting material.

The applicant has submitted a letter authorizing
reference to DMF for manufacturing and
control of pure and micronized azelaic acid. The review of
this DMF has been completed by Nahid Mokhtari-Rejali, Ph.D.,
dated September 1, 1994. The DMF holder has been notified
of inadeguacies.

The major manufacturing and control concerns regarding
the drug product are:

In respect to drug product specifications:

The information regarding degradation pathway is not
provided. The applicant should attempt to decompose azelaic
acid under forced conditions and submit a decomposition
profile for the drug substance. It 1s recommended that the
decomposition test be performed by GC assay (detection limit
of 0.1%) to assure the purity of the drug substance during
the shelf-1life.

The particle size specification for the drug substance,
in-process control and finished product differs throughout
the application. This discrepancy should be explained.

The stability data through the shelf-life do not
indicate the presence of any decomposition. Therrfcre, the
release specification and stability specification for total
decomposition products should be tighten to 0.7%. It should
be noted that the limit of detection by TLC and GC is
reported to be Hg & ng respectively.

In regards to stability data:
The primary stability lots do not support the five

years expiration date. Only 36 months stability data are
provided for lot 02001, see page 23 of Review Notes. The i



NDA 20-428 page 4
Allergan Herbert
Azelex

applicant should submit the updatec stability data on the
first five commercial batches (Prinary stability lots) to
support the proposed expiry date.

The data provided for supportive stability lots
(#61181, 34011 & 34021) suggest that all the lots
manufactured with the drug substance obtained from other
gsources '(Imhausen and Fluka where recrystallization was
performed) are different in physical characteristics

(particle size: uniform, majority um; isolated crystal

max. um) from azelaic acid obtained from Schering AG

(particle size: no particle um, particles um and
um) , DMF Provisions for milling the drug

substance prior to manufacturing of the drug product is
suggested.

It is recommended that efforts to develop an in-vitro
release test be continued to establish i1ts potential as a
measure of the batch to batch uniformity of AZELEX cream
during the manufacturing process and storage.

The EER was requested from the Office of Compliance on

April 26, 1994 (CIKk1S, EER #6096). BAn acceptable EIP was
igssued by CIN-DO for Henkel, manufacturer of crude azelaic
acid on July 11, 1994. However, a copy of reccmmnendation
from San Juan-DO to withhold approval of this NDA was issued
fer manufacturer of drug

products facility on December 14, 994. The applicant has
responded to the 483 items on November 4, 19%94. The fiim's
response was reviewed by the inspector, and found to be
inadequate. A draft copy of

‘esponse to the FD 483, and inspector's
evaluation are attachad (Appendix C). The notification
letter has not been received from the Office of Compliance
as of today.

The method validation packages were sent to LOS-DL and
the D.vision of Drug anzlvsis (DDA) Laboratories (St. Louis)
on 8/29/94 (Appendix D). Jo response has been received as

of this date.

These inadequacies are discussed in details in the
Review Notes and are addressed in the Draft letter to the
applicant.

BTN e TE T
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NDA 20-428 page 5
Allergan Herbert
Azelex

CONCLUSIONS:

This application is not approvable from a manufacturing and

control standpoint.
DMF is

deficient. The DMF holder has been notified of the
deficiencies. The CSO is to convey these deficiencies to

the Applicant.
csated Flolch Lo C ‘

Nahid Mokhtari-Rejali,
Ph.D., Review Chemist

cc: Orig. NDA 20-428 . gy
HFD-540/Division File wﬁ’%$¢%MMTCV
HFD-540/Mokhtari-Rejali/10 17/94”””%%@/Vﬂ
HFD 54: /Vaughan ) ’ o

HFD-540/Mainigi ' ) .
HFD-540/King w7 LHfMﬁﬁﬁﬂ
HFD-540/Chapman \
HFD-540/WHDeCamp

HFD—lOZ/Jerussi_j#l only], y -
R/D Init by: SUPERVISOR Lth z%?ﬂg
filename:N20-428.rvl
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DIVISION OF TOPICAL DRUG PRODUCT:.
Review of Chemistry, Manufacturing, and Coi rols

NDA 8#: 20-428 CEEM. REVIEW #: 2 REVIEW DATE: 17-AUG-85
SUBMISSION/TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
AMENDMENT /AC 09-MAR- 95
NAME & ADDRESS OF APPLICANT: Allergen Herbert Division of Allergan Inc.
2525 Dupont Drive
r P.O. Box 19534
Irvine, CA 92713-8534
DRRUG_PROPUCT NAME
Eroprietary: AZFLEX (azelaic acid) 20% Cream
SR SAN : Azelaic acid 20% cream
Code James/H#'s: AGN 191861
Chemical Type/
Therapeutic Class: 1 s

ANDA Suitability Petition/DESI/Patent itatus: N/A

COLO [ IIN: Topical treatment of acne vulgarie
DOSAGE FORN: Cream
STRENGTHS : 20%
ROUTE OF ADMINISTRATION: Topical application
DISPENSED: —aree Rx oTC

d AME RUCTLURA FORMULA
1,7-hentanedicarboxylic acid, or
1,9-nc..anedio.c acid, or
lepargylic acigq, or

anchoic acid

HOOC (CH,) ,CCOH Mol. weight: 188.23
C,H,.0, CASH 123-99-9
EATENT STATUS:

4,292,326; for the treatment of hyperpigmentary dermatoses

4,286,104; for the treatment of acne

4,818,768; for the treatment of hyperpigmentary dermatcses including malignant
melanoma .

Allergan is requesting an exclusivity periond ct five (5) years. However, the
expiration dates of rhe patents are not included.

9] G
INT {Allergan Herbert)
DMF letter of authorization signed by Dr. Deeg and
Dr. Bohm, dated 07-AUG-93.
DMF letrer of autheorizarion to reference bulk
druyg manufacturer was signed by Dr. Ahrens and D: Meske on 30-AUG-93. See



NDA 20-428 page 2
Azelex (azelaic acid) 20% Cream
Allergan Herbert

chemist's review #1 of DMF dated 01-SEP-94, by Nahid Mokhtari-Rejali,
Ph. D., and review #2, dated 08-AUG-95, by J. &. Hathaway, Ph. D.

AMENDMENTS :
Dated 18-AUG-95: letter of commitment to submit three post-approval
supplements for issues noted in the Conclusions sectron herein.

Dated 06-APR-94: a statement indicating that facilities are ready
for pre-approval inspection after 01-JUN-94.

Dated 07-APR-94: English translations of manufacturing records for the
pivotal stability batches; provided in response to deficiency noted in non-
approval letter of 2( FEB-35.

Dated 09-MAR-95: containing responses to the deficiencies listed in the non-
approval letter of 28-FER-55.

CONSULTATIONS :

Environmental Assessment consult was sent to Dr. Philip Vincent on 26-APR-94.
The consult was completed and signed off b ¥D-102 on 12-SEP-94. The updated
Envircnmental Assessment (EA), provided with the amendment to NDA 20~428 dated
CS-APR-95, was sent for consultation on 07-AUG-95 . Minor deficiencies in the
public EA were identified. These were communicated to the applicant wvia
letter and a teleconference on 10-AUG-95. The applicant has amended the EA to
address the information needed for the non-confidential portion of :the EA4; the
EA is acceptable based on the submission of the documents by FAX, and is
subject to official submissions.

Tradename cecnsult was sent to the Labeling Committee on 06-SEP-94. The
tradename, AZELEX, was reviewed and found to be not acceptable on 11-0CT-94.
In the amendment of 09-MAR-95, the sponsor addressed this issue by agreeiny
that they would not challenge any entities which propose non-proprietary names
(INN or USAN} which resemble the proprietary name AZELEX™; they reserve the
right to challenge proprietary names which may infringe on the proprietary
name AZELEX™, whether or not they contain azelaic acid. This has been
determined tc be acceptable.

A microbiclegy consultation for the evaluation of applicant 's response
(amendment of }3-MAR-95) was ec¢cnt to Dr. James R. King, HFD-520, on 8/95.
This has been found tc be acceptable.

The methods validation packages were sent to LOS-DL and the Division of Drug
Analysis (DDA} Laboratories (St. Louis! on 29-AJG-94. No response has been
received ase of this date.

REMARKS /COMMENTS :

Azelaic acid is the subject of IND
saturated medium-chain dicarboxylic azid, which can be found in wheat, rye,
and barley. For this application, it is manufactured from the starting

It is a naturally occurring,

r“'\
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NDA 20-428 page 3
Azelex lazelaic acidl 20% Cream
Allergan Herbert

material beef tallow. On topical application, azelaic acid has shown
antimicrobial and antikeratinic characteristics, with a very low potential for
toxicity. Azelaic acid is a simple molecule with an excellent safety and

efficacy profile, as dsmonstrated in the rlinical studies conducted by
and Allergan Herbert. Azelaic acid 20% cream (oil in water) has
been marketed by since 1989, fer the treatment of acne in Europe,

including U.K., Germany, and France, under the tradename Skinoren.

Azelaic acid {Emerox 1144; approx. 89%) is synthesized by This
material is then purified, recrystallized and micronized by
and subseguently wased in the manufacturiny of the drug

preduct by

No DMF has beer provided for the manufacture of ccude azelal:s acid (Emerox
1144) . However, the DMF holder has submitted brief information regarding the
starting materiels, route of synthesis and specificaticns for Emerox 1144. In
this regard, should the DMF holder decide to change their supplier of azelaic
acid, an appropriate amendment must be submitted to the DMF, since a different
supplier may use a different natural source for the starting material. This
requirement has been communicated to the DMF holder, and they have committed

to this plan.

The applicant has submitted a letter authorizing reference to

DMF for manufacturing and centrol of purified and micronized azelaic
acid. The review of this DMF, dated 01-8SEP-%4, was written by Nahid
Mckhtari-feja.i, Ph.D. The DMF holder was wotified of inadequacies in a
ietter dated 12-JAN-95. The DMF has subsequently been amended to address the
inadegua~ies, and the changes have been roviewed. See Review #2, datecd

’

QF-AU5-65, by J. &. Hathaway, Ph. D.

The major manufacturing and contrel concerns regarding the drug product which
were noted in Keview #1 were addressed in the Amendment which is the subject
of this review. For the analysis and review of the responses, see the

-

o}

Chemlist's Notes section.

CONCLUSIONS :

This applicat.on is now approvable with respect 1o the chemistry,
marufacturing and contrels infermaticn submitted as amendments to NDA 20-428,
csubiest to the condition of receipt of the post-approval commitments notea

e low:

[-]

Revised finished product release ard stability specifications should be
submitted. The revise i specirications should incerporate the following
addition:
"For microscopy, a particle size maximum of micrometers
\microns) for any single crystal, with no agglomerate particles

areat=r than micrometers (microns) . "

Tris rewision should be in effect prior te the first lot being placed
intn the stability program.




NDA 20-428 page 4
Azelex (azelaic acid) 20% “ream
Allergan Herbert

2. The applicant should submi® a revised Testing Standard for the
measurement of the consistency of Azelex Cream, addressing the
following:

1) Temperature control- The samples and apparatus are to be

eguilibrated 2t & specified temperture for a sufficient
time (also specified) to ensure sta ‘e and uniform
temperature iange throughout the samples.

%) The physical characteristic. of the apparatus are to be

gpecified in sufficient derail to allow reproeduction of the

equipment and measuremen~. in other laboratories. Annotated
scale drawings would p- acoeptable.

7 suitable reference T er:al snall be tested concurrently

with the driig p ~duct. . sulus shail be analyzed and

reported in the same wanner as for drug product .

4) Measurements are to e reduced by conversion with the
standard facto: i{a mulriplier of 3., per Klein) . In
addition, the y¥ield Value” eguation, described in the
Lachman , Lieberman and Kanig reference, should be used to
report data 1n a reduced form, and may pe normalized versus
the reference measurem=snts. All data manipulatiocns must be
defined and. preferabl . refersnced by literature

W

citations.

2. The final revised versior oi the e-apility protocoel, which shcould
address content aniformity ky in- 1.:ding sampling ¢trom the top, middle
and bottom of the tuoes and rep. 't tne results of these TesLS
separately. should be subm t.ed Lsicr te sptering the first commercial

1ot of Azelex Cream inte +ie steoilivy program.

>

A specification ard release ves. fox the bulk drug substance should be
surmittea for the detectisn and wontyol ~f contaminating crystal-form,
epecifically, crystal form B ut . liv.no X-vay powder Diffracticn.

./ | |
S hdas e slhs ipd et S
D.

Jx'S \ﬁ;%gaWQ!, Ph.D. Nahid Mckhtari—Rejali, Ph.

Rev¥ew Chemist Review Chemist
co: Crig. NDA 20-428

HFD"540/DiVFll€
HFD*%%C/ChemfNMRejali
HED-£40 7 Cnem/JSHathawa,
HFD~540JMO/BVaughan
HFD—SéﬂfPharm/KMainigi

H?D—ﬁHicrofJRKing ]
UFD- 3407 FroiMgr /KKChapmarn \ A -
Bon . 54% Suplhem/WHDeCamp / R/T 1o.n L}\ KRR A

filenaine: C. WEFILE-\NDA. 1 2enil s R2.000 (TK) K\%\\"K,
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DMF .
Title:

1. CHEM REVIEW #2

3. DMF INFCRMATION REVIEWED:

Type of Submisaion
Amendmsnt
Amendment

26~JAN-35
07-JUL-95

4. PREVIOUS DOCUMENTS

Type of Document

Original 07~AUG-51
Letter of Authoriz'n. 07~AUG-91
Revision 26-JRAN-94
Review #1 17--JAN-95

Date of Submisgion

Date of Document

Azelaic Acid
<. REVIERW DATE: 08-AUG-95

Amendments

Type of Information

CMC info revised
Response to Deficiencies
Comment

Allergan-Herbert Labs.

Replaced original DMF
Deficiencies noted

5. NAME & ADDRESS OF DMF HOLDER AND REPRESENTATIVE(S) :

NAME :
ADDRESS:

REPRESENTATIVE:

TELEPHONE :

6. ITEM REVIEWED:

7. DMF

NAME -

CODE NUMEBER:
CHEMICMAL HNAME:
SYNONYMS :

CAS NUMBER:
MOLECULAR WEIGHT:
CHEMICAL FORMULA:
STRUCTURAL FORMULA:

REFERENCED FOR:
NDA:

APPLICANT NAME:
LA DATE:

DRUG PRODUCT NAME:
DOSAGE FORM:

STRENGTH:

ROUTE OF ADMINISTRATION:
INDICATICN

Dr. B. G. 8chulz

Regulatory Affairs

Schering Aktiengesellschaft
[-12342 Berlin

FPedaral Republic of Germany

(0 20) 4 68-7495%

Azelaic Acid

<K 62498

neonanedioic acid

lepargylic acid, anchoic acid
123-99-9

1Bz .22

C.H,, 0,

HO,C(CH,} .CO.B

20-428

Allergan-Herbert Div., Allergan, Inc.
26 -JAN-95

AZELEX®

Cream

20% (wW/w)

Topical

Topical treatment of acne vulgaris

P
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DMF

Item 8;

The holder has provided corrections to the nomenciature o
the impurities in azelaic acid.

Reviewar's
Comment : Acceptakle

Item 9:

Updated stability data were Provided in the amendment dated 26-JAN-95 .
The drug substance is subjected to both ambient and azcelerated

conditions in the stability protocoel, and is within specifications over
the twelve month period covered.

Reviawer's
C: ament: Acceptable

Item 10: 3

(listed in the cover letter). The conditions required for

decomposition are sufficiently harsh that they may not be expected
under reasonable storage conditions.

Reviewer's
Comment : Acceptable

12.

cC:

CONCLUSIONS & RECOMMENDATIONS :

ponded tc all deficiencies noted in Chemistry Review ]
{and sent in a deficiency letter gdated 17-JAN-95) . The
response was delayed due to the deficiency
holder.

dated 01-SEp-94

r

letter not being delivered to the

This DMF is deemed adeguate to support the NDA referenced above .

should ke conveyed to the DMF holder through the attached letter.
deficient recommendations are included,

This decision
Two norn-

|

AN 14

e Lajwff—{ I
J.%, Hathawa&g\‘z’i.)D.

Keviewing Chemigt

Crig. DMF

HFD-540/Division File
HFD-sqo/Chem/JSHathaway
HFD-540/DD/JKWilkin

HFD-540/Pharm/

HFD-540/Micro/ ‘
HFD-540/CSO/KKChapman X '

HFD—S40/WHDeCamp/R/D Init by: ')\)kg q/i‘f}J

filename: D0928Sr. 002 )

C:\WPFILES\DMFD9289\D09289R.002

/""'\

i T BRI SRR
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DIVISION OF TOPICAL DRUG PRODUCTS
HFD-540
CHEMIST'S REVIEW #1

DMF Date: September 1, 1994
APPLICANT:

FDA CONTACT: Dr. J. Meske, CMC Dossiermanagement
PRODUCT NAMES: Azelaic acid

SCHERING AG CODE NUMBER: ZK 62498

DOSAGE FORM AND ROUTE OF ADMINISTRATION:
n/a; Bulk active drug substance

PHARMACOLOGICAL CATEGORY: n/a

INDICATION: Topical treatment of acne vulgaris

STRUCTURAL FORMULA AND CHEMICAL NAMES:
1,7-heptanedicarboxylic acid.
HOOC- (CH,) ,-COCH

O OH

Synonym:
Nonanedicic acid HO 0
Lepargylic acid
Anchoic acid
CoH 40, Mol.weight:188.22
CASH# 123-99-9
INITIAL SUBMISSION:

Dated: May 22, 1991

Received: August 21, 1991
AMENDMENT (S) :

Dated: Cctober 14, 1992

Received: GCctober 28, 1992

Dated: January 26, 1994

Received: February 1, 1994

e

[RNET
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SUPPORTING AND RELATED DOCUMENTS:
NDA 20-428 AZELEX (azelaic acid) 20% Cream,

Allergan Berbert.
IND

DMF
DMF
DMF

Letter of authorization to reference this DMF is signed by Dr.
Meske on 8/30/93.

NOTE: No DMF reference is provided for the manufacturer of crude
azelaic acid from

REMARKS :
The DMF is reviewed in support of Allergan Herbert NDA 20-
428.

e s




DMF 3

Detailed information is discussed in the Review Notes (Appendix
A) and are addressed in the Draft letter to the DMF holder.

CONCLUSIONS AND RECOMMENDATIONS:

The DMF is not adeguate to support the approval of the NDA
20-428 The attached letter should be sent tc the DMF holder.

REVIEWER: COMPLETED: DATE

oAl /74 Wahbﬁ.%%’,fs

Nahid Mokhtari~Rejali, P7.D. 9/1/94

cc: Orig. NDA 20-428
HFD~540/Division File
HFD-540/Mokhtari—Rejali/12/19/94
HFD-540/Vaughan
HFD-540/Mainigi
HFD-540/King
HFD-540/Chapman
HFD-540/WHDeCamp
HFD--102 /CKumkumian [#1 onlv)
R/D Init by: SUPERVISOR
DMF 9289







MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

Date: Sept 2, 1994

From: Asoke Mukherjee Ph.D., HFD-102}007
Through: Philkip G. Vincent Ph.D., HFD-102
Subject: EA for Azelex, NDA 20-428

To: R. Cook, HFD-540

The initial review for environmental assessment of the above NDA
has been completed. Following recommendations and comments have
been suggested by the reviewer.

Environmental assessment of Azelaic acid 20% cream may not need
documentation for items 7 through 11 and 15 of the format.
However please note that data and information that are protected
from disclosure by 18 U.S.C. 1905 or 21 U.S.C. 331(j) or 3603j(c)
shall not be included in environmental documents prepared under
21CFR 25.31a(3). Your application states that the =ntire EA
assessment contains confidential and proprietarv information and
would not be released under FOI. The environmental impact of
your application c¢an not be determined unless you waive in
writing confidentiality statement of the EA and make it
releasible under FOI. However if any data are confidential,
please attach it as confidential appendix in the EA.

For item #3

1. Provide the location and address for the manufacturing
facilities of the drug substance and the drug product at
Also prcvide tne address for Allergan distribution center at
Waco, Texas.

For item #4

2. Provide type of environment surrounding the

facilities. Please indicate where the unused and expired products
would ke collected and disposed 1n the USA, the environment
surrounding the area. Are there any river or wooded area near the
manufacturing, distribution and disposal sites so that the
ecosystem and water would be affected.

For item #5

3. Provide structural fornmula, molecular formuli, physical
properties for the active and inactive ingredients

e

Py
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Page 2
NDA 20428

For item #6

4. Provide calculations for supporting environmental emission
of each substance used in the manufacturing of the drug
substance, and the drug product at i facilities. A
certificate of recent inspection for the specific product from
appropriate state, local and federal Aauthorities on the
environmental compliance for facilities is necessary.

Estimate the maximum yearly market volume of the drug product to
aid in determining whether approval of the application could
result in potentially significant environmental introductions
from use of the product.

for the distributioa center at Texas, what would be the amount of
the drug product per year that would be disposed. How would you
dispose the drug product, packaging materials and the containers.
Copy of certificates for incinerator, landfill etc. from
appropriate state, local and federal authorities need to be
attached.

Endorsements:

HFD-102/007 Asoke Mukherijee Ph.D. C*gv/ ”////

Pharmacclogist
u’
‘;}6vﬂ , &
(3 <*‘ "L— ib\

HFD-102/ P.G. Vincent

C.C Origjinal NDL 20-428

EA file

Div file/HFD-540

Supervisory Chemist/ HFD-540
20428E00.LAM

F/T by AM

et e ey oL
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Appendix B

Tradename Consult
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REQUEST FOR TRADEMARK REVIEW

TO: Labeling and Nomenclature Comrittee
Attention: Ms. Yana Mille, Chair, HFD-600 MPN II

FROM: Division of Topical Drug Products (HFD-540) —~ ”
Attention: Nahid Mokhtari-Rejali, Ph.D. ///( 67/31/ ?

Phone: 443-6714 V}i ‘7)!’/‘1‘;‘

i

DATE: August 31, 1994

SUBJECT: Request for Assessment of a Trademark for a Proposed
Drug Product

Proposed Trademark: AZELEX NDA/ANDA#:20-428
Established name, including dosage form: Azelaic acid 20% Cream
Other trademarks by the same firm for companion products:Skinoren

Indications for use (may be a summary if proposed statement is
lengthy): Topical treatment of acne vulgaris

Initial comments from the submitter: (concerns, observations,
etc.)

Please comment on the suitability of the trade name.
Azelaic acid 20% cream has been marketed by ) in
Europe, including U.K., Germany, and Frasnce, Since 1989, under
the trade name Skinoren for treatment of acne.

NOTE: Meetings of the Committee are
scheduled for the 4th Tuesday of
the month. Please submit this form
at least one week ahead of the
meeting. Responses will be as
timely as possible.

cc: NDA
HFD-540
H¥D~540/Rejal1
HFD-541/Chapman

CORMPLETED

[T FSRE SR L RS
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Consult #347 ‘HFD-540)

AZELEX Azelaic Acid Cream 20%

A review revealed several names which look or sound like the
proposed name: Azaline, Asmatex and Asmalix. Due to differences
in dosage form (cream vs tablets or oral solution) and/or
prescrintion status (Rx vs OTC), the Committee does not believe
the similarity in names is likely to:cause problems.

Azelex is clearly derived from the established name for the drug
product. The, key identifying syllables from azelaic acid are
incorporated in the proposed trademark. The Agency supports the
spirit of USAN in discouraging the undesirable practice of
incorporating into the tradename the syllables used in an
established nonproprietary name. Furthermore, we note the Forty-
Sixth World Health Assembly has also expressed concern about
proprietary names which include items or other descriptors
derived from international nonproprietary names. The use of such
items, particularly for single ingredient products, may create
confusion in prescribing and dispensing medicines and interferes
with the development of new international nonproprietary names.

For the reason cited above, the Committee finds the proposed name
unacceptable.

CDER Labeling and Nomenclature Committee

;;élm %{/é’ , Chair f%/ 77

NOTE: The Center’s USAN representative, Robert Wolters, asked
that the firm be reminded to submit the established name to USAN.
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Appendix C

Establishment Inspection Documentation




NDA 20-428
FEB 28 1995
Allergan Herbert

Division of Allergan Inc.

Attn: Mr. Steve Buxbaum

Director, Worldwide Regulatory Affairs

P.C. Bex 19534

Irvine, CA 92713 ‘

Dear Mr. Buxbaum:

Please refer to your February 28, 19354, new drug application (NDA)

submitted under section 505(b) of the Federal Food, Drug, and
Cosmetic Act for Azelex (azelalc acid cream) 20% Cream.

We acknowledge receipt of your amendments dated April 6, June 15,
June 24, July 8, August 4, and October 17, 1994.

We have completed our review cf this application, as amended, and
find that the information presented is inadequate, and the
application is not approvable under section 505(d) of the Act and
21 CFR 314.125(b). The deficiencies are as follows:

Chemistry, Manufacturing, and Controls

1. The discrepancy between the particle size specification for
the finished product umi and cthne in-process controls |
um) should be clarified. The reports of the particle
size in the primary stability batches (pp. 5 140-154) and the
supportive stability batches (pp. 5 173-186) report no
observations greater than 4. These values are ccnsistently
much smaller than the stated limits. The maximum particle
size specificatiocn should be revised to a uniform value
consistent with these studies and revisions submitted to this
application.

2. A viscosity test should be added tc the release specifications
and results submitted. Although penetration may be considered
as a conventional index of consistency for ointments and
creams, we do not believe 1t can be correlated with
viscosity.




NDA 20-428

]

The release and stabili:y specificaticns for the drug product
should be revised to pr -ide for testing for decomposition
products by the GC metho.. It is unclear in the stability
reports (pp. 5 109-137) which of the two methods (TLC or GC)
was used for the detection of decomposition products. This
revised specification should be used ZIor the first three
production batches throughout shelf 1ifs, as well as for other
batchesr placed into your ongoing stability program. If the
results of these studies provide evidence that no
decomposition of azelaic acid occurs, « supplemental
application to delete the deceompositicn products test may be
submitted.

The information regarding sampling of the filling process
(page 5 003) is inadequate. Samples taken only at the end of
the filling process are not representative of the entire
batch. The number of samples collected for chemical

analysis should be proportional to the batch size and

should be taken throughout the £illing process. This
information shcoculd be submitted.

Updated stability data on the first five commercial batches
("primary stability lsts") should be submitted. The submitted
stability data do not support the prorosed five-year
expiraticn dating period. The longest reported study is 36
months for loc 02001.

The assay results of azelaic acid on page 5 113 describe the
sampling as: "a: mixed sample, a: star:, b: middle, c: end of
the tube, x: averag~ of b, ¢, d." Please clarify your actual
experimental practice. The assay results for azelaic acid and
benzoic acid are provided conly for the mixed samples at time
points through 12 months. The data should be reported for
each individual point, e.g., cop, middle and bottom of the
tube and submitted.

Un page 5 136, a 6% water loss 1ls observed at 25°C after 3
months. Furthermore, the water content at time zero 1s
substantially less than would be 2xpect=d from the compositicn
of the product. Water content should be included in the
release and shelf-life speciircations, rather than being
performed only for iniormation.

2 description of the extensometer method (Testing
€iandard 1S 017a) shculd be submitts

e-thaw cycle testing should be added to the
11ts srnould be submitted.

| ki

L.
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NDA 20-428 3

10. Information regarding the degradation pathway should be
provided, including information about the decomposition of
bulk azelaic acid under forced conditicns. A decomposition g
profile for the drug substance should be submitted.

11. The stapility protocol (page 5 féB) should be revised as
follows:

-

{a) to provide Zor additional test stations at 3 and 9 months;

3 ke oo

(b) to perform the homcgeneity test at the top, middle and
bottom of the tube; and

(¢} to repoit to us and to withdraw from the market any lot
that fails to meet specifications.

12. Deficiencies have been identified in DMF for the
purification and micronization cf azelaic acid. A letter has
been sent to the DMF holder advising them of these
deficienciaes. Until these are adequately resolved, the new drug
applicatiorn. remains not approvable.

Environmental Assessment

Please note that data and informaticn that are protected from
disclosure by 18 U.S.C. 1%05 or 21 U.S.C. 331(j) or 360(3) {c)
shall not be 1nc¢uﬁea in environmental documents prepared under
27 CFR 25.31a(23). A "Finding of No Significant Impact" (FONSI) for
your application can not be prepared un le s you walve 1n writing

the confidentiality of the environmental assessment and make it
releasable under the Freedom of Infcrmot;on Act . However, i1f any
data are confidential, an attachment noted as a confidential F3

appendix in the envirconmental assessment section may be provided,
along with a non-confidential summary.

n additicn, the fcllowing recommendat:ons should be addressed

[

n the environmental documents: f
T The location and address for the manufacturing facilitlies of the
drug substance and the drug proauct i should be
provided
2. The tvpe of enviraonmen.l (2.9., uznan, suburbany surrounding the
facilities should pe proviaszsd



NDA 20-428 4

3 Calculations in support of environmental emissions cf each
substance used in the manufacturing of the drug substance and
cf the drug product shoculd be provided for the
facilities. A cextificate of recent inspection for the specific
product from appropriate state, Lccal, and federal authorities
on the environmental compliance of the ; facilities
should be submitted.

,

4. The structural formula, molecular formula, and physical
properties for the active and 1nactive i1ngredients should be
submitted.

5. An estimation of the maximum yearly market volume of the drug
proAuct to assess potential significant environmental risks from
use of this product should be submitted.

Microbiology

The Microbial Limits Test standard sihculd be reduced to
organisms per gram instead of organisms per gram. This
revision should be submitted.

Clinical

We request that you submit a commitment to conduct a Phase 4 study
to investigate hypoplgmentation as a possible adversc event. The
results from the study should be prov:ided when they

are avallable.

£L

In addition, we have the following comments and requests for

nformation that should be addressea:

1. Tre develcpment of an in-vitro release test should be
considered. Such a test mav be useiul as a measure of
batch-to-batch uniformity of Azelex cream during the
manufacturing process and storage

2. Pregnancy outcome results for patlents
from study AZEL-221-84¢6, who were =xposad to the active drug,
should be reported and submitted.

2. An English translaticn or the Klein reisrence for the
mic roﬁpenepratlod test, menticned cn paxs S5 044, snould be
nrovidsad.
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4. The name "azelaic acid" is not a United States Adopted Name
(USAN) name. An application for acceptance of this name as
a USAN should he submitted.

L

The name Azelex is derived from the Irternational
Nonproprietary Name (INN) azela'c acid. The use of proprietary
names that are derived from INN cr USAN names may interfere
with the develcpment of new INN and USAN names. Therefore, we
recommend that you choose a different proprietary name.

tn

6. A safety update report in accordance with the reguirement
of 21 CFR 314.50(d) (5, (vi) (b) should be submitted.

We reserve comment on the proposed labeling until the new drug
application is found adequate in all cother respects.

Please note that we cannot approve tiis application until we are
informed that all =ites involved in manufacture of the bulk drug
and drug product have been found tc be in compliance with good
manufacturing procedures and are able to perform the preocducticn
procedures specifisc in this NDA app.ication.

In accordance with the policy described in 21 CFR 314.102(d) of the
new drug regulaticns, you may raguest an informal conference with
the members of tie Division of Toplca. Drug Products to discuss 1in
detail the deficilencies i1in this applicaticon and what further steps
you need to take tce secure approval. The meeting is to be requested
at least 15 days 1in advance.

Within 10 days aftsr the dats of this letter, you are required to
amend the application, notify us of vyour intent to file an
amendment, or foilow one of the other coptions under 21 CFR 314.120.
In the absence of ary such action, the Food and Drug Administration
(FDA) may proceed to w:thdraw the appl_caticn. Any amendment should
respond to all the deficiencies lisi~=d. We wi.l not process a
partial reply as a major amendment nor will the review clock be

reactivated until z:l deficiencies have been addressed.

Under section 736a’ (1} (B}« of th= Prescription Drug User Fee
1 , iec ) er z

Act of 1992, this letter ¢ gers tne reaTaining 50% of the fee
assessed for thilis arplicaticn. Vou will veosive an invoice for the
amount due within -“he next month. Paymaent will be due within 30

days of the date oI the invoice.
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Should you
contact Ms.
594-0301.

have questions regarding this application, please
Kennerly K. Chapman, Project Management Staff, at 301-

Sincerely ycurs,

WX LTY

ames Bilstad, M.D.
Director
Office of Drug Evaluation II
Center for Drug Evaluation and Reseaxrch

1 /
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CcC:

Concurrence only:
Orig NDA 20-428 HFD-540/DDir/Wilkin/z/2/95</7) 2|1 )9¢
HFD-2/MLumpkin HFD-540/SMO/Chambers/rd1/23/6s
HER-PA200/L0OS-DO HFD-540/SChem/DeCamp/rdi/27/95
HFD-500 HFD-540/ActSPharm/Alam/rdi/24/95 i
HFD-80 HFD-540/SPMS/Cook/rd1/23/95 . L&
HFD- 540 | Yo & T

HFD-540/DDir/Wilkin _
HFD-540/5M0/Ghambers M &/28/3S
HFD-540/MO/Vaughan/xd1, 24 /95
HFD-540/Chem/Rejali/rd1/27/95
HFD-540/Pharm/Mainigi/rd1/24/9¢%
HFD-520/Micro/King/xdl1.,/24/95
HFD-426/Biopharm/Felsor
HFD-710/Biostat/Harkins
HFD-540/ClinRev/Joyce
HFD-:-40/PMS/Chaoman/n20428.na, rd1/20/95
rd/LRipper/2/15/95 Lo DYk
jb/revised/2/28 ‘95

NOT APPROVABLE



